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SECTION A 


Mark your answers to this section on the 
General Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-40) 
Suggested time for SECTION A: 60 minutes, 60 marks 


Choose the ONE best answer. All questions are worth equal marks (1.5 marks each). 


1. Which one of the following is found in all living cells? 


1. 


Nucleus 


2. Mitochondrion 
3. 
4. Allof the above 


Cell membrane 


2. Which one of the following is NEVER found in animal cells? 


1. 


Mitochondria 


2. Endoplasmic reticulum 
a: 
4. Cytoskeleton 


Chloroplast 


3. Which one of the following statements about the mitochondrial membrane system is TRUE? 


I 


It is found in all types of cell 


2. It is made from vesicles that come from the endoplasmic reticulum 
3. 
4 


. It is not connected to any of the other membranes in the cell 


It provides a site for the light reactions in photosynthesis 


4. The network of proteins that controls the shape and movement of cells is called the: 


le 


Cytoplasm 


2. Cytoskeleton 
cA 
4. Cytokinesis 


Cytosol 


5. Which one of the following is NOT an organelle? 


1. 


Nucleus 


2. Vacuole 
3. 
4. Mitochondrion 


Chromosome 
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6. The Archaea are: 
1. An ancient group of Bacteria 
2. Bacteria with nuclei 
3. A group of prokaryotes, separate from the Bacteria 
4. A hypothetical pre-cellular form of life 


7. Which of the following statements about eukaryotes is TRUE? 
1. They always have a nucleus 
2. They never have a nucleus 
3. They are all multicellular 
4 


. They are all unicellular 


8. Which of the following statements about Amoeba is FALSE? 
1. Itis single-celled 
2. It is a simple type of animal 
3. It is heterotrophic 
4 


. It moves using pseudopodia 


9. Fungi are most closely related to: 
1. Plants 
2. Animals 
3. Bacteria 
4 


Slime moulds. 


10. The body (mycelium) of fungi is usually made of: 


1. Chains of cells 
2. Rhizoids 

3. Hyphae 

4. Bacteria 


11. Which of the following statements is CORRECT? 


Peptide bonds hold the strands of double stranded DNA together. 
The base pairs in RNA are A, T, C and G. 


DNA contains ribose. 


eS 


One nucleotide is composed of a phosphate, a sugar and a base. 
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12. Which of the following statements regarding DNA replication is FALSE? 
1. Both strands of the DNA are used as templates for DNA replication 
2. During DNA synthesis nucleotides are added according to a DNA template 
3. Eukaryotes have several origins of replication 
4. DNA Polymerase adds nucleotides to the 5’ end of a DNA strand 


13. Which of the following is TRUE? 


1. Transcription occurs in Eukaryotes but not Prokaryotes 
2. Translation takes place in the nucleus in Eukaryotes 
3. Transcription occurs in the ER in Prokaryotes and Eukaryotes 


4. Translation occurs on ribosomes in Eukaryotes and Prokaryotes 


14. Which of the following enzymes generates RNA from a DNA template? 


1. DNA polymerase 

2. RNA Polymerase 

3. Reverse Transcriptase 
4. DNA ligase 


15. Which of the following statements about Meiosis is FALSE? 


1. Meiosis starts with one haploid cell and ends with four diploid cells 
2. Meiosis includes cell division during Meiosis I and Meiosis II 
3. Sister chromatids separate in Meiosis II 


4. Genetic variation within a species is facilitated by meiosis 


16. A different form of a gene that occupies the same position on a homologous chromosome is 
a: 


1. Locus 
2. Phenotype 
3. Allele 
4. Chromatid 
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17. A monohybrid test cross involving a drop-bear heterozygous for claw length (Cc) was 
performed. What is the expected genotypic frequency of the progeny after the test cross? 


1. 100% Cc 

2. 100% cc 

3. 50% Cc, 50% cc 

4. 25% CC, 50% Cc, 25% cc 


18. Which statement is INCORRECT? 


1. Ploidy is unaffected due to meiotic non-disjunction of chromosomes 
2. Meiotic non-disjunction is the failure of homologous chromosomes to separate 
3. Meiotic non-disjunction is the failure of sister chromatids to separate 


4. Meiotic non-disjunction introduces birth defects into a population 


19. Which of the following is INCORRECT? 


1. Down syndrome is an example of an autosomal trisomy disease 
2. An additional Y chromosome is present in patients with Edwards syndrome 
3. A female affected with Turner’s syndrome may have only one X chromosome 


4. Males with Klinefelter’s syndrome have an additional X chromosome 


20. Which of the following statements about viruses is TRUE? 


1. Viruses do not have nuclei, therefore they are prokaryotes 
2. Viruses can be controlled by antibiotics 

3. Viruses cannot synthesise proteins 
4 


. Viruses have cell membranes 


21. Which ONE of the following processes releases energy (is EXERGONIC): 
1. The hydrolysis of ATP to ADP and inorganic phosphate 
2. Climbing a mountain 
3. Production of proteins from amino acids 
4. The oxidation of water and reduction of NADP* during photosynthesis 


22. Which of the following statements about enzymes is TRUE? 


Enzymes increase the activation energy of reactions 
Enzymes increase the AG of reactions 


Enzymes are used up during catalysis 


he a eae 


Each reaction in a pathway usually uses a separate enzyme 
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23. A metabolic reaction A — B has a free energy change of -85 kJ/mol. Which of the following 


statements about this reaction is TRUE? 


1. The reaction yields enough energy to drive the production of ATP. 

2. The reaction is spontaneous but could not drive the production of ATP. 
3. The reaction requires energy input from the hydrolysis of ATP. 
4 


. The reaction is not possible. 


24. Which statement about Glycolysis is TRUE? 


1. Glycolysis produces most of the ATP in anaerobic cells 
2. Glycolysis uses oxygen 

3. Glycolysis produces CO2 
4 


Glycolysis uses pyruvate as starting material 


25. The following reaction is catalysed by pyruvate dehydrogenase: 
Pyruvate + NAD* — Acetyl CoA + NADH + CO2 
Which of the following statements correctly describes the reaction taking place? 


1. Pyruvate and NAD* are both reduced. 
2. This is not a redox reaction 

Se 
4 


. Pyruvate is oxidised and NAD* is reduced. 


Pyruvate is reduced and NAD* is oxidised. 


26. The products of the citric acid cycle are: 


1. Acetyl CoA, Pyruvate and oxygen 

2. NAD*, FAD and ATP 

Bs 

4. Acetyl CoA, NAD*, FADH2 and carbon dioxide 


Carbon dioxide, NADH, FADH2 and ATP 


27. Which of the following lists correctly the end products of photosynthesis? 


1. Carbon dioxide, water and sugar 

2. Ribulose 1,5 bisphosphate and oxygen 
3. 
4 


Acetyl CoA and NADH 
Oxygen and carbohydrates 
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28. The basal metabolic rate accounts for the largest component of energy use by most humans 


because: 
1. most people do too little exercise 
2. we use this to maintain our body temperature 
3. cells require a lot of energy to maintain ion gradients and renew proteins 
4. humans eat too much 


29. Which of the following molecules uses a carrier protein to cross cell membranes efficiently? 


1 
Di 
3) 
A 


Glucose 
Carbon dioxide 
Proteins 


Oxygen 


30. Which statement regarding movement of water across membranes in TRUE? 


1. Water diffuses easily through phospholipid bilayers. 
2. Water cannot cross cell membranes. 

3 
4 


A red blood cell placed in pure water will swell and burst as water moves into the cell. 


A bacterial cell placed in pure water will swell and burst as water moves into the cell. 


31. If a behaviour exhibited by an animal is an innate behaviour, what does this mean? 


1. The behaviour is only expressed by young animals. 

2. The behaviour can only be learnt during an animal’s lifetime. 

3. The behaviour is entirely genetically-based, with no learnt component. 
4 


The behaviour can only be observed in some types of primates. 


32. Mammalian blood is comprised of approximately 55% fluid and 45% cellular components. 


What are the main cellular components of mammalian blood? 


1. White blood cells. 

2. Proteins and other nutrients. 

3. Leucocytes and platelets. 

4. Erythrocytes, leucocytes, and platelets. 
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33. Under autocrine chemical signalling, where in the body do the chemicals released bind to 


receptors? 


ies rhe 


Only on target cells located near the body's digestive system. 
Only on the cells that produce them. 
Only on very distant target cells. 


Anywhere in the body. 


34. What is one of the main differences between open and closed circulatory systems? 


1 
2. 
3. 
A 


Open systems carry a higher blood pressure. 
Open systems do not have a distinct interstitial fluid. 


Closed systems move a greater volume of fluid. 


. Closed systems require greater nutrition to maintain. 


35. The nerve cells that trigger muscle contraction are called: 


1. 
Pe 
3. 
4, 


Interneurons. 
Sensory neurons. 
Motor neurons. 
Glial cells. 


36. | Why is a one-way digestive system considered more efficient than a two-way digestive 


system? 


PAN 


Two-way digestion allows a greater food intake. 
One-way digestion allows sequential treatment of food intake. 
One-way digestion allows larger prey items to be consumed. 


Two-way digestion allows greater prey specialisation. 


37. Why is gas exchange more difficult for animals living in an aquatic compared to land-based 


mediums? 


Poe Na 


There is generally a lower amount of oxygen available in water than air. 
Aquatic predators make gas exchange more risky in fluid. 
Gills offer poor quality gas exchange surfaces. 


Energy levels are broadly lower in aquatic systems. 


BIOL110 Trimester 3, 2019 


38. What are the four stages or steps involved in urine formation presented in their correct 


ORDER? 


i len oS 


Excretion, filtration, reabsorption, secretion. 
Filtration, reabsorption, excretion, secretion. 
Secretion, filtration, reabsorption, excretion. 


Filtration, reabsorption, secretion, excretion. 


39. What is one of the disadvantages associated with a hydrostatic skeleton? 


1. Lack of body shape flexibility. 
2. Requires very large body size to be efficient. 
3. Risk of desiccation. 
4. Vulnerability to parasitism. 
40. During urine formation, the concentration of filtrate increases entirely through passive 


transport down the Descending Loop of Henle. How is this achieved? 


1 
2, 
3. 
A 


An increasing hyper-osmotic concentration in adjacent kidney tissue. 
A decreasing hypo-osmotic concentration in adjacent kidney tissue. 
An increased electrical charge to facilitate ion transport. 


An increase in hormonal secretions to improve fluid uptake. 
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SECTION B Answer each of Questions 41, 42, 43 and 44 in the answer booklet, 


starting each question on a new page 


Question 41 (15 marks/15 minutes) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 


a) 


b) 


C) 


OR 


Briefly describe the structure of a typical animal cell. Include a list of the major organelles you 


would expect to find. (5 marks) 


The nuclei of animal cells contain multiple chromosomes. Briefly explain how the process of 
mitosis manages the formation of two identical sets of daughter chromosomes during cell 


division. (5 marks) 


Cytokinesis (cell separation), the last stage of the cell cycle, differs between plant and animal 


cells. Describe the differences, and explain why they occur. (5 marks) 


PART B: Answer all of the following parts. 


a) 


b) 


c) 


Briefly describe the structure of a typical bacterial cell, including shape, major structures that 
are present, how the genetic information (DNA) is arranged, and any adaptations for 


movement (5 marks) 


Bacteria can be autotrophic or heterotrophic, and anaerobic or aerobic. What do these terms 


mean? (5 marks) 


Describe one example of an interaction between a bacterium and a eukaryote (e.g. plant or 
animal) that is important in medicine, agriculture or the environment. How does the bacterium 


help or harm the eukaryote partner? (5 marks) 


Question 42 is on the next page 
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Question 42 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 


a) Write down the full names of each of the DNA bases A, T, C and G. (2 marks) 


b) You are given the sequence of a DNA coding strand below: 
5’ GATTACAATGGAGGTCCCGTAA 3?’ 


Copy the DNA coding sequence to your exam answer-book and write the sequence of the template 
strand underneath it, showing the 3’ and 5’ ends. (2 marks) 


c) Use the codon usage table (below) to determine the sequence of the amino acids in the protein 
polypeptide encoded by the DNA shown above. In your answer, show the mRNA sequence, 


underline each codon and write the amino acid underneath each line. (5 marks) 
d) Name the bond that links consecutive amino acids in a polypeptide chain. (1 mark) 


e) The above sequence codes for a hypothetical protein called Genius. Draw a diagram to summarise 


the main steps involved in cloning the DNA into a bacterium. (5 marks) 


Codon Usage Table 


Second Letter 


UUU | Phe | UCU UAU | Tyr vou | 
uuc ucc | Ser | UAC | 
UUA | teu UCA UAA Stop |UGA Stop 
UUG UCG UAG Stop |UGG Trp 


Question 42 part B is on the next page 
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OR 
PART B: Answer all of the following parts: 


Below is a pedigree of a growth disease. 


a) 


b) 
C) 


d) 


e) 


LJ Male White symbol = Normal G = Dominant allele 
O Female Black symbol = Affected g = Affected allele 


1 2 3 4 5 6 7 8 9 10 11 12 13 

What is the most likely inheritance pattern of the trait in the above pedigree? Please explain your 
reasoning. (3 marks) 
What is the genotype of the individual III3? (1 mark) 
Identify individuals within the above pedigree that unambiguously carry the g allele but do not 
display the phenotype. (2 marks) 
Using the above pedigree, what is the probability that individuals 17 and I[8 would have a third 
child with this disorder? Use a Punnett Square for your analysis. (6 marks) 

Is it possible for a female to be affected by this disease? Please explain your reasoning using a 
Punnett Square. (3 marks) 


Question 43 (15 marks/15 mins) 


Answer EITHER Part A OR Part B of this question. 
PART A: Answer all of the following parts: 


Mitochondria are described as the “powerhouses” of the cell: 


a) Explain the role of mitochondria in the energy metabolism of eukaryotes. Include in your 
answer: their source of fuel, their energy output and major metabolic pathways taking place in 
mitochondria. Compare the energy output of mitochondria with that of cytosolic metabolism. 

(7 marks) 


b) Describe one cellular process that uses the energy produced by mitochondria. Include a brief 
discussion of the importance of this cellular process and why it requires a large energy input. 
(4 marks) 


c) Compare metabolism with oxygen to anaerobic metabolism. (4 marks) 


Question 43 Part B is on the next page 
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OR 
PART B: Answer all of the following parts: 


Photosynthesis is essential, directly or indirectly, for nearly all life on earth. 


a) Name two major groups of organisms that can carry out photosynthesis (2 marks) 
b) In photosynthetic eukaryotes what organelle is responsible for photosynthesis (1 mark) 
c) Name two important end products of photosynthesis (2 marks) 


The diagram below illustrates the process of photosynthesis, showing the light reactions, the Calvin 


cycle and the links between them. 


d) Describe what is happening in the light reactions (i) including how the light is used, the source of 
electrons (blue), the gaseous product (red), and the identity of the two high energy products (ii) 
(5 marks) 
e) Describe what is happening in the Calvin cycle (iii) including the starting material (grey), the 
product (green). Explain how and why the Calvin cycle is linked to the light reactions 
(5 marks) 


Question 44 is on the next page 


13 
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Question 44 (15 marks/15 mins) 
Answer EITHER Part A OR Part B of this question. 


PART A: Answer all of the following parts: 

The study of animal behaviour is founded in the use of Tinbergen's four guiding questions that were 
introduced to the discipline in 1963. Answering these questions enables researchers to gain a holistic 
understanding of a particular behaviour, with this approach remaining popular and heavily used even 
today. 


a) Name each of Tinbergen's four questions (4 marks). 
b) State which of these four questions are 'Proximate' or Ultimate’ based (3 marks). 


c) Using a single animal behaviour of your choice, provide an answer to each of Tinbergen's 


questions (8 marks). 


OR 
PART B: Answer all of the following parts: 
Popular culture typical depicts hormones as magical ‘love potions’ that force animals to behave in a 
mindless, slave-like manner. These chemical signals are vitally important for an animal’s fitness, and 
this view of them having absolute ‘control’ is simply not correct. 

a) Provide, in a sentence, a more accurate definition of the role that hormones play in an 


animal’s body (3 marks). 


b) Name any two hormones and, in a sentence for each, describe how they aid in maintaining 


normal body function in an organism (4 marks). 


c) Consider the so-called ‘fight or flight’ syndrome that accompanies a stressful event. This 
process involves both short and long-term physiological responses. Name and briefly 


describe two short-term, and two long-term responses to stress (8 marks). 


END of exam paper 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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